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INFORMATION TECHNOLOGY INTENSITY RESULTING IN
SOCIOECONOMIC IMMOBILITY
Brandis Phillips PhD, CPA
North Carolina A&T State University
bphillip@ncat.edu
ABSTRACT

As workforce participation continues to decline in the United States, simultaneously, a steady increase in the impact of
information technology (IT) intensity on economic outcomes, both regionally and nationally, occurs. This study-in-progress
examines how the impact of IT intensity coupled with the lack of educational opportunities in certain geographic areas impact
measures of socioeconomic immobility. As IT intensity is operationalized as a census-based measure of geographic IT, lack of
educational opportunity is operationalized as advanced mathematics offerings in high schools, and socioeconomic immobility
is operationalized as poverty indicators, including disability payments, Medicaid, and supplemental nutrition assistance. A
model and propositions are offered here to measure these variables.
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INTRODUCTION

Throughout human history, workers have transitioned into different types of jobs in light of increasing economic prosperity.
Man transitioned from hunter-gatherer to farm worker and then from farm worker to factory worker in the Industrial Revolution,
which was accompanied by widespread electrification. The next evolutions of society (and business) saw the introduction of
the transistor and, later, the microchip. With each advance, laborers improved their lots through adapting to new working
conditions.
However, the current transition to digitization is different. First world societies are quickly moving from analog cultural
contexts to those that are primarily digital, in the ways citizens conduct both their personal lives as well as professional ones.
Wireless phone services grant users the convenience of phone service without the large investment of infrastructure once
required in many first world countries. Third world countries are also experiencing significant changes due to digitization,
allowing citizens to leapfrog infrastructure such as landline telephones or branch banking. With regard to banking, many third
world countries can now rely on peer-to-peer banking (e.g., M-Pesa), which is facilitated among individuals via their cellular
phones without a vast network of physical bank branches.
Above and beyond increased convenience with technology is the continued erosion of certain types of occupations that
primarily employ minimally skilled and/or uneducated workers, including telephone operators, bank tellers, and cashiers. Going
forward, additional advances in technology (primarily in artificial intelligence and robotics) will also give rise to reduction of
employment in other occupational categories once thought to be resistant to technological change. Jobs requiring phone-based
customer service or driving (e.g., taxis or trucks) are most likely to be highly impacted.
Machines have already begun to automate low-level tasks humans have been undertaking for generations, once thought to be
too difficult to mimic. Previously, with technological shifts, workers were able to adapt as well as simultaneously improve their
personal economic situations. This trend continued until the 1960s, when the fortunes of many blue-collar workers, both skilled
and semi-skilled, began to decline (Rosow, 1970). Blue-collar workers have had increasing difficulty carving out a decent
living, given their job prospects and skillsets (or lack thereof). In part, this loss of economic stability is due to a slow rise in
automation. Although nascent during the 1960s, acceleration in technological change is progressively reducing the economic
stability of the vast majority of workers in the U.S. Thus, this research aims to delve into this dark aspect of technology,
insomuch as to identify how the rise in technology (as a substitute for labor) impacts the socioeconomic statuses of individual
workers. This study-in-progress is organized as follows: the next section will offer a brief literature review of the related
research, which will be followed by a description of the methods employed, along with desired outcomes. Finally, a discussion
section will confer the limitations of the research, and the conclusion will offer next steps.
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Literature Review

The supporting literature employed to ground this research is primarily found in the economics of IT. Furthermore, the
phenomena can also be viewed through the lens of sociological inquiry. Beginning with the labor versus capital argument
(Solow, 1956), early economic theory suggests that capital is a substitute for labor that fuels economic growth. Firms increase
productivity when capital is applied properly. With increasing investments in technology, firms initially did not recognize
productivity gains. However, evidence from Brynjolfsson and Hitt (1996) suggests that the gross marginal product for computer
investments do, indeed, exceed the initial investment for firms. As firms continue to invest in technology, the combination of
firm complementarities (with IT) (Gurbaxani, 1991) and the ability to provide new products and services has advanced the
workplace technologically (Bresnahan, 1999). As the manufacture of products and services is enhanced through technology,
this combination has altered demand for labor. Overall, the demand for labor has steadily increased, but the composition of
such labor has been altered such that specialized technical skills are in higher demand (Autor, 2015), while firms’ demand is
less for unskilled positions. Looking ahead, technologists such as Brynjolfsson, Hitt & McAfee suggest that the next wave of
technological advances may not yield an expanding pool of jobs, though throughout the last 150 years, advances in technology
have always produced an increase in demand for labor. For instance, as previously discussed, when societies move from
primarily agrarian to industrial, the demand for labor increases overall, and that labor is primarily unskilled. As Brynjolfsson,
Hitt & McAfee indicate, the next wave of technology, with advances in artificial intelligence, may, in fact, introduce significant
societal developments; however, jobs primarily thought too complex to automate will be eliminated in favor of cheaper, more
efficient automated technologies.

Societal View

From a sociological perspective, employed capital, although good for firms, has a negative effect on the employment prospects
of working age men, as well as the community as a whole. As firms displace workers, either through outsourcing efforts (i.e.
through globalization) or technological advances, the elimination of jobs has primarily affected men. Eberstadt (2016) suggests
that nearly 16% of all working age men ages 25 – 54 (approximately 7 million) in the U.S. are completely out of the workforce.
From a community perspective, the ill effects of job loss (or no initial job prospects) not only erode economic stability, but also
eat away at the social components of community member associations, routines, marriage (or lack thereof), and family ties
(Bluestone, 1982).

Socioeconomic Immobility

As machines become smarter, workforce participation is in steady decline. The resulting impact on society gives way to a rise
of the patchwork American social safety net. Individuals are forced to cobble together a living primarily based upon government
disability payments, supplemental nutrition assistance payments (i.e., food stamps), medical care provided through Medicare
(for individuals over the age of 65), and Medicaid (provided jointly by the states and the federal government to insure medical
care for low-income individuals). This decline in workforce participation, coupled with an increase in reliance on the
government as well as other types of nonprofit social services, is especially pronounced in decaying industrial hubs such as
Akron, Ohio, as well as in various rural communities previously dominated by a very small number of manufacturers. Given
this confluence of factors regarding advances in technology, the following research question is presented: How does degree of
information technology intensity impact socioeconomic immobility?
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Figure 1. Research Model

Propositions

Proposition 1: Throughout American history, additional education has been a perceived equalizer in the quest for economic
advancement among U.S. citizens. Findings by Schmidt et al. (2015) suggest otherwise, insomuch as many school districts
across the U.S. provide either no advanced mathematics or poor advanced mathematics instruction. As math skills serve as a
basis for many high-tech careers, many citizens are, in effect, barred from participating in an advanced economy. As such, the
opportunity to learn (OTL - i.e., adequate mathematics education) is suggested as a precursor to socioeconomic mobility; thus,
the following proposition will be put forth:
Fewer learning opportunities in a geographic area lead to higher socioeconomic immobility.
Proposition 2: IT intensity in a geographic area in terms of high-tech firms (i.e., payrolls) both fuels demand for specialized
skilled labor and increases cost of living. As a result, those people without requisite skills have trouble entering a labor market
that requires skills above and beyond their levels of ability. Given this scenario, the following proposition will be put forth:
Higher levels of IT intensity in a geographic area will lead to higher levels of socioeconomic immobility.
Proposition 3: IT intensity within a geographic region magnifies the relationship between OTL and socioeconomic immobility,
such that greater emphasis is placed on specialized skills. Thus, the following propositions will be put forth:
3a. When OTL is high, IT intensity has no effect on the relationship between OTL and socioeconomic immobility.
3b. When OTL is low, high levels of IT intensity increase socioeconomic immobility, whereas low levels have no effect on
socioeconomic immobility.
Control Variables: Demographic information will be collected for each geographic region in terms of ethnicity and education
levels.

METHOD

Secondary data will be collected with regard to several variables. Opportunity to learn (Schmidt et al., 2015) will be measured
utilizing public high school data and then aggregated at the county level. Opportunity to learn is operationalized as advanced
math course offerings in particular schools. A school not offering advanced mathematics is a key indicator of its students being
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unprepared to enter college and matriculate with STEM degrees, which are in high demand. IT intensity will be operationalized,
in part, utilizing the method employed by Azari & Pick (2005). IT payroll by county is sourced from census information, while
job openings will be operationalized by Bureau of Labor Statistics information. Access to broadband will be obtained using
federal government data, types of job openings by county, and the degree to which IT is clustered. Finally, the dependent
variable, socioeconomic immobility, will be operationalized by the quantity and amount of disability payments (Social Security
Administration), SNAP data (U.S. Department of Agriculture), and Medicare/Medicaid usage (Centers for Medicare &
Medicaid).
Data will be collected for the pilot study utilizing data from one state with a large urban/suburban population, as well as a
significant rural population, to compare and contrast results in order to understand how much impact exists for IT intensity in
rural counties. Regressions will be performed for the model with only direct paths. A second regression model will be run to
incorporate the moderating effects of IT intensity. Results are expected to indicate that the presence of IT intensity does, in
fact, exacerbate the negative impacts of lack of educational opportunity on socioeconomic immobility.

Discussion & Conclusion

One limitation of the research is the geographic nature of the data. Much of the government data is collected based upon
congressional district, as opposed to zip code or county. The data must be normalized for each construct to ensure the measures
apply to the same geographic phenomena. The research aim is to gain a better understanding of how IT shapes the economic
outcomes of those citizens who do not enjoy the fruits of the economy. As economic growth gradually continues to expand (at
a rate of roughly 2%), those without work at all or work that sustains a family will become the norm over the coming decades.
Government policy must ultimately investigate a broad-based educational plan to enhance public schooling for the twenty-first
century as well as invest in retraining adults who are currently out of the workforce or underemployed. As technology continues
to eliminate unskilled jobs, government policy might also be forced to contemplate guaranteed basic income (Dubner, 2016;
Porter, 2016), for those individuals who no longer possess the required aptitude for forthcoming jobs that require advanced
critical thinking skills.
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